The presence of cracks in any structure or structural component may result in the total failur of the structure. The stress intensity factor (SIF) provide a single parameter representation for the stress condition at the crack tip. This paper desoripes a new evaluation method of the isochromatic fringe pattern for the determination of mixed mode stress intensity factor. The method bypasses the error-prone measurements on the isochromatic pattern near to the crack tip and uses data from the near of the crack tip as well as extended stress field. The four parameter method of determining the opening mode stress itensity factor (KI ), developed by the authors [1) was extended to incorporate the more general case of an arbitrarily oriented crack problem, wher the stress field is governed by two mixed mode factors K I and K II The method presented here is easy and the use of the full-field data permits a significant improvement in the accuracy of determining the mixed mode stress intensity factors. Experimental evidence corroborated the results obtained by the new mehtod.
INTRODUCTION
By employing fracture mechanics concepts it is possible to characterize the stress singularity at the crack tip by means of stress intensity factors Kland K II. These stress intensity factors are associated with a opening mode ICI and shearing mode KII.
Most of the photoelastic studies deal with mode-I stress intensity factor, and except for a few isolated studies and little attention has been paid to mixed mode stress intensity factors ICI and KII, Cheng (2) in a brief note determined the mode-I and mode-II SIFs by making photoelastic measurements on sixteen points near the crack tip. Based on the idea of Irwin, an approach was developed by Smith and Smith (3) for determination of mixed mode K I and K II, Gdoutos and Theocaris (4) have developed a method for the determination of mixed mode stress intensity fact-_ors and extrapolation laws were given for transfeering the far from crack tip data to the near crack tip region. Sanford and Daily [5] using computer generated theoretical fringe ioops and computed numerical values for stress intensity factors Kiand KIT . Rossmanith [6) developed a general relationship between N, r, and 0 and the general stress field expressed in terms of several parameters. These parameters are varied and isochromatic crack tip fringe loops are constructed for a set of clasified combination for infinite plates.
STATIC CRACK ANALYSIS The stress field in an infinite plate with a central crack of length 2a subjected to axial tension Cr may be approximated by selecting Westergaard stress functions of the form if lajfi 2 1 -z (P/a)] (j=1,2)
where the subscript (j) refer to the diferent crack opening modes. is related to cartesian components of stress by 2 Max= ( crx-ary )2 ( 2 trxy)2 (6) The photoelastic method of stress analysis enables the direct isochromatic fringe pattern determination of the difference of the principal stresses ( 6 1-6 2) given by ( cc_ 62) . 2rma.N (7) where f6 is the material fringe value, h is the thicness of the plate and N is the order of the isochromatic fringe. The analytical expression for the mixed mode isochromatic in the vicinity of the crack tip is obtained by substituting Egs. (3) (4) (5) . into Eq.(6) and takes the form where the subscript (i) refers to the order of isochromatic fringe, F is the fourth parameter introduced in this work, and bm= rm/a . applying Eqao. of ( XII/ ICI ) and determining the fourth parameter F Eq.12. and evaluation of p and ocaccurately. c) Determination of ICI and KII accurately by substituting the values and oc, and M ( ICH/ ICI 7 into Eq.9.
EXPERIMENTAL PROCEDURE
The above described method for the photoelastic determination of mixed mode stress intensity factors, by using data information from near the crack tip as well as extended stress field, was applied to a simple examle in order to be tested. Table. l. Examination of the results indicate that, by using Smith and Smith approach and their equation for ( K II / K I ) relation, the values of XII are highly inaccurate.
To overcome this problem, Eq.10 for ( K IT/ KI ) reltion developed herein has been used along with the four parameter method for solving mixed mode in finite plates. The K ., and K/1 SIFts values are both in closed agree-
